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Abstract 
This paper aims at presenting the concept of wireless equipment control using microcontroller and 
ZigBee, the name of a specification for a suite of high level communication protocols using small, low-
power digital radios based on the IEEE 802.15.4-2006 standard for wireless personal area networks 
(WPANs), such as wireless headphones connecting with cell phones via short-range radio. The 
technology is intended to be simpler and less expensive than other WPANs, such as Bluetooth. ZigBee 
is targeted at radio-frequency (RF) applications that require a low data rate, long battery life, and 
secure networking. 
Keywords - ZigBee, AT89C51 Microcontroller, RX-434 radio receiver, TRX-434 radio transmitter, ULN 
2003 relay driver, CD4519 multiplexer. 
I. INTRODUCTION 
Here is a microcontroller based wireless equipment controller that can switch on or off devices depending 
on the switch pressed by the user in the transmitter section. The devices can be controlled remotely from a 
certain distance having range up to few meters depending on the transmitter used. In the transmitter, an 
LCD module is used to show the device name which are currently on. The 8-bit AT89C51 
microcontroller is the main controlling part of the transmitter section. It is connected to the LCD module, 
input switches and encoder. The device control program is stored in the memory of the microcontroller to 
control the devices as per the pressing of input switches. The RF transmitter module uses a digital 
modulation technique called ASK (Amplitude Shift Keying) or on-off keying. The radio receiver module 
receives the ASK signal from the transmitter. The decoder IC demodulates the received address and data 
bits. Concepts of wireless RF communication and automation with AT89C51 microcontroller are used 
here. Another transmitter and receiver module is designed using ZigBee technology for comparative 
study. In this module instead of AT89C51 microcontroller based receiver a ZigBee transmitter and 
receiver based equipment controller is designed, which is based on IEEE 802 standard for personal area 
networks and operates in 2.4GHz (ISM) radio bands. 
II. TRANSMITTER SECTION 
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Microcontroller is the heart of the circuit. The control logic can be implemented using an assembly 
language or high level C language. Both languages have their own advantages. Assembly language 
provides a high level of security but is difficult to implement logic. On the other hand, in C language 
implementation of logic becomes very simple but there is no sense of security. 
                
The Encoder used here is HT12E IC. It is an 18-pin DIP package encoder IC that encodes 4-bit data and 
sends it to the TRX-434 transmitter module. In this project we have used a TRX-434 transmitter module. 
The TRX -434 RF transmitter module uses a digital modulation technique called ASK (Amplitude Shift 
Keying) or on-off keying. In this technique, whenever logic ‘1’ is to be sent, it is modulated with carrier 
signal (434 MHz). This modulated signal is then transmitted through the antenna. 
The microcontroller reads the input data from the switches and displays it on the LCD. One of the Ports 
provides as read data to the encoder IC HT12E. The microcontroller is programmed to control the input 
and output data. When the push button switches are open, logic ‘0’ is constantly fed to the respective port 
pins to the microcontroller. When any of the buttons is pressed, logic ‘1’ is fed to the respective port pin 
of the microcontroller. 
The device control program stored in the memory of the microcontroller activates and executes as per the 
functions defined in the program for respective input switches.Data inputs of HT12E are connected to the 
microcontroller. The encoder will send the serial stream of pulses containing the address and data to the 
data input pin of the TRX RF module. 
International Journal of Students Research in Technology & Management  
Vol 1(2), April 2013, pg 109-114 
www.giapjournals.com Page 111 
 
When a key is pressed it executes the device control program sub routine in the microcontroller and the 
program automatically sends the data to encoder IC HT12E.  The encoder IC sends the data to (D in) of 
the RF transmitter module. The data is transmitted by the TRX- 434 module to receiver section through 
antenna. 
III. RECEIVER SECTION 
The receiver used here is Rx-434 receiver module.The RX-434 radio receiver module receives the ASK 
signal from TRX-434.The decoder used in this project is HT12D decoder IC. 
     
The HT12D decoder demodulates the received address and data bits. The multiplexer IC used is CD4519. 
IC CD4519 is a quadruple two- input multiplexer that selects appropriate data bits to control the devices. 
The o/p current of the multiplexer and the minimum threshold current required for the relay circuit is 
different. Hence, we use a relay driver IC ULN2003.The ULN 2003 relay driver consists of seven npn 
Darlington pairs that feature high- voltage outputs with common cathode clamps diodes for switching the 
inductive loads. The collector –current rating of a single Darlington pair is 500 mA. 
The RF receiver circuit (RX- 434) module can receive the signal transmitted by the transmitter from a 
distance of upto 9 meters (30 feet). The range can be increased up to 30 meters using a good antenna. D 
out pin of RX-434 module is connected to the decoder IC (HT12D).  
 Decoder IC receives the address and data bits serially from the RF module. Decoder separates data and 
address from the received information. It accepts data only if thereceived address matches with the 
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assigned to the encoder address (HT12E). The HT12D decoder receives serial addresses and data from the 
encoder that are transmitted by a carrier signal over the RF medium. The decodercompares the serial 
input data three times continuously with its local address. If no error or unmatched codes are found, the 
input data codes are decoded and transferred to the output pins. The HT12D provides four latch type data 
pins whose data remains unchanged until new data is received. Data pins of the decoder send 4-bit data to 
CD4519 multiplexer IC. 
This IC CD4519 multiplexer provides four multiplexing circuits with common select inputs; each 
contains two inputs and one output. It may be used to selects 4-bit information from one of the two 
sources. The latched output data from the multiplexer is fed to the relay driver IC ULN2003, to control 
devices through relays. 
The system is small, simple and good for wireless equipment control. The devices can be controlled 
remotely from the distance up to 30 metres from the transmitter. The RF receiver module can receive the 
signal transmitted from a distance up to 9 metres(30feet). The range can be increased up to 30 metres 
using a good antenna. 
IV. ZIG-BEE 
ZigBee is a specification for a suite of high level communication protocols using small, low-power digital 
radios based on an IEEE 802 standard for personal area networks. ZigBee devices are often used in mesh 
network form to transmit data over longer distances, passing data through intermediate devices to reach 
more distant ones. This allows ZigBee networks to be formed ad-hoc, with no centralized control or high-
power transmitter/receiver able to reach all of the devices. Any ZigBee device can be tasked with running 
the network. 
ZigBee is targeted at applications that require a low data rate, long battery life, and secure networking. 
ZigBee has a defined rate of 250 Kbit/s, best suited for periodic or intermittent data or a single signal 
transmission from a sensor or input device. Applications include wireless light switches, electrical meters 
with in-home-displays, traffic management systems, and other consumer and industrial equipment that 
requires short-range wireless transfer of data at relatively low rates. The technology defined by the 
ZigBee specification is intended to be simpler and less expensive than other WPANs, such as Bluetooth. 
The ZigBee network layer natively supports both star and tree typical networks, and generic mesh 
networks.ZigBee is notintended to support power line networking but to interface with it at least for smart 
metering and smart appliance purposes. 
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Now as ZigBee is a transceiver, due to it’s use it is possible here to sendacknowledgement of reception 
ofthe signal from receiver to the transmitter. This will help us to determine whether the signal has reached 
the destination or not. 
With the help of this project we are comparing the two different systems, RF module and ZigBee, which 
can be used for the purpose of automation. 
V. CONCLUSION 
The system is small, simple and good for wireless equipment control. The microcontroller based 
equipment controller can switch on or off up to four devices. The devices can be controlled remotely from 
the distance up to 30 metres from the transmitter using a good antenna. 
With the use of ZigBee, we can send data up to 60 metres. ZigBee is a transceiver, so with a little more 
programming it is possible to receiver acknowledgement from the receiver. ZigBee is small, easy to use, 
efficient and consumes less power. So, it is perfect for the purpose of Automation. 
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